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(57) ABSTRACT

A seating arrangement for a motor vehicle having at least one
front vehicle seat and at least one rear vehicle seat 1n which
the front vehicle seat has a backrest provided at a backrest
frame as a unit which can be attached at least indirectly on the
backside of the seat back and receives the headrest. A display
screen or monitor can be mounted 1n that frame 1n a field or
space specifically provided for that unait.

9 Claims, 3 Drawing Sheets
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SITTING ARRANGEMENT FOR
AUTOMOTIVE VEHICLES

FIELD OF THE INVENTION

The invention relates to a seating arrangement for automo-
tive vehicles having at least one front seat, normally a bucket
seat, and at least one back seat. The front seat has a back rest
having a support structure in the form of a frame carrying a
head rest. A back side of the front-seat back carries a display
or cup holder.

Such seating arrangements are known and widely used.
Typically the two front automotive vehicle seats of a passen-
ger limousine are formed as single seats each with a seat
support structure 1n the form of a reclining frame which 1s
provided with cushioning. The reclining frame 1s thus of a
type which has an upright U open upward and typically has
two substantially vertically oriented beams spaced apart from
one another transversely to the longitudinal direction of the
vehicle and having upper free ends interconnected by a trans-
verse traverse. The two beams are pivotable at their lower
ends about an axis running transverse to the vehicle move-
ment direction and are arrestable 1n a plurality of angular
positions.

The reclining frame 1n addition 1s conventionally provided
with a number of spring elements which serve to enable the
requisite elasticity for the desired seating comiort to be
achieved.

For fastening the head-rest support on the back of the front
seat, the back rest usually has two support bars which are held
in a holder 1n a side of the back-rest frame. For this purpose,
a guide 1s provided 1n the upper transverse traverse such that
the two support bars pass through the upper transverse
traverse of the back-rest frame substantially vertically.

Typically, head-rest supports are fabricated by another
enterprise from that which makes the back rest of the vehicle
seat so that to enable the structural connection of the head-rest
support to the back rest, a number of communications are
required between the head-rest support manufacturer and the
seat manufacturer with respect to the mounting of the head-
rest support. One of the problems 1n this connection is that the
mounting of the holder for the head-rest support on the back-
rest frame must be accommodated to the fact that the available
room for 1t 1s very small. An optimum matching of the head-
rest support on the back rest, especially with respect to its
adjustability and 1ts precise positioning, can be achieved only
to a limited extent.

The two support bars of the head-rest support are usually
arranged relatively close together. Even when the two support
bars are fixed to the outermost edges or ends of the head-rest
support, the points at which the support bars engage the
transverse traverse are relatively close 1n aregion at the center
of the transverse traverse. The transverse traverse moreover 1s
often formed to be very thin so that, in the case of a crash, the
head-rest support can twist the transverse traverse under the
substantial force applied thereto and thus prevent injury to a
vehicle occupant.

With seating arrangements of the state of the art, a special
role 1s played by the use of the back side of the back rest of the
front seat for certain functions. Thus, displays screens for
video or DVD devices, computers including displays and
keyboards, cup holders, etc., can be provided thereon. The
application of such functional units to the back rest of the
front seat 1s associated with a high cost for fabrication of the
back rest.

Thus, for example, 1t 1s known from German patent docu-
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unmt consisting of a flat display screen and a keyboard by
means of fastening elements behind a back rest of a vehicle
seat as may be required, whereby suspensions arms are pro-
vided which engage the carrier bars of the head-rest support.

From German patent document 100 29 624, which 1s the
starting point for the invention, a seating arrangement 1S pro-
posed which has a stowage compartment which 1s usable for
a variety ol purposes, either in the back rest or 1n the head-rest
support of the front seat. An adjustable head-rest support 1s
mounted on the portion of the back rest such that the carrier
bars of the head-rest support are held by a holder which 1s
arranged on a transverse traverse of the back frame of the back
support as 1s typically the case.

OBJECT OF THE INVENTION

Starting from this state of the art, 1t 1s an object of the
invention to improve the seating arrangement as described
above such that with a simple construction, an improved
mounting of the head-rest support on the back frame and the
functioning unit on the back rest 1s possible.

SUMMARY OF THE INVENTION

The invention achieves this object 1n that a support element
1s provided which 1s separate from the seat rest support struc-
ture, that 1s fastenable on the seat rest support structure,
especially on the back side of the seat rest support structure,
in that with the support element, a holder 1s arranged for at
least one support bar of the head-rest support, and in that the
support element provides a mounting field for the functional
unit. The principle of the ivention thus is substantially that
the head-rest support 1s assembled together with the mount-
ing field for the functional unit 1n a common structural unit
which 1s mounted as a whole on the back-rest frame. The unit
forming the support element thus encompasses a force-con-
ducting component which 1n the case of a crash conducts the
force which 1s applied to the head rest directly into the frame
structure of the back-rest frame. For this purpose, the force-
conducting component can be to a large measure resistant to
twisting and thus for example can have a significantly
enlarged cross section relative to the cross section of conven-
tional transverse traverses ol back-rest frames and a more
stable construction.

As a whole from the structural point of view, the support
clement, the head-rest support and the functional unit, for
example, with respect to force transmission, are optimally
matched to one another since the entire structural unit 1s
alfixed to the back-rest frame. Consequently, expensive
mounting for the individual parts 1s eliminated, atfording the
possibility for the holder to be dimensioned optionally. In the
state of the art, because of the small space available for the
holder, limited by the dimensions of the transverse traverse,
the holder was relatively small but can be significantly
increased 1n accordance with the ivention.

Since especially for the relative adjustment of the head-rest
support with respect to the stationary rest frame, a special
guide for the displacement of the support bar, especially with
corresponding guide sleeves 1s required, the components pro-
vided for height adjustment can be fabricated with the requi-
site tight tolerances and high dimensional accuracy and can
be correspondingly assembled, so that an optimum 1ntercon-
nection of the individual parts with one another 1s possible.

In addition, 1t 1s possible for the structural elements
required for height adjustment, for example a device for elec-
trical height adjustment of the head-rest support, to be
mounted 1n a simpler manner on the support element than was
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the case with the back-rest frame of the state of the art. There
the components required for a height adjustment of the head-
rest support had to be inserted 1n a very narrow space which
was laterally limited by the two beams of the rest frame which
led to a complicated mounting.

Since according to the invention the holder for the head-
rest supportis aifixed to a separate support element, an advan-
tageous premounting of the components can be effected with
better accessibility to the fastening bracket of the holder.

The solution according to the invention ensures the possi-
bility of an improved force transfer 1n the case of a crash for
the forces which act upon the head-rest support to the frame
structure of the seat frame since the support element can be
fastened directly to both beams of the seat frame or at least
directly 1n the vicinity of the beam so that a direct force

transfer 1s possible. Thus by a corresponding configuration of
the support element or a force-transmitting component
arranged on the support element, large forces can be trans-
ferred.

Finally the seating arrangement according to the invention
also enables a simple replacement of the invention unit, the
head-rest support and the support element, so a modular
construction can be available. Such a modular construction
also facilitates a replacement of a mounted support element,
for example for the case 1n which a user desires a different
function unit or in the case of an accident, significant com-
ponents must be replaced. The support element can be pro-
vided with especially simpler formed fastening means as well
as connecting elements for service lines which can be con-
nected at the seat side with mating connecting elements.

From German patent document 94 07 193, a seating
arrangement 1s available in which a television can be mounted
on the back of the back rest via a holding device. From this
reference, however, there 1s no teaching of a support element
separate from the back-rest frame upon which a holder for at
least one support bar of the head-rest support i1s arranged.

German patent document 34 44 802 (U.S. Pat. No. 4,702,
600) describes a seating arrangement 1n which the back side
of the back rest has a double seat on which a display screen
and a cable plate which can be swung outwardly are arranged.
The display screen 1s for example arranged 1n the head-rest
support and the table plate in the back rest, whereby the
head-rest support with the back rest form a one-piece struc-
tural element.

German patent document 43 25 996, which does not deal
with the subject of this invention, does not have a seating
arrangement which 1s relevant to the invention but does have
a head-rest support with two support bars 1n guide sleeves of
the upper transverse traverse of a substantially-U-shaped seat
frame. A device for height adjustment 1s connected by fasten-
ing hooks with the frame of the rest body.

German patent 19 45 571 has a seating arrangement which
1s not of the type of the invention i which for the fastening of
the head-rest support on the back rest of a vehicle seat a
clamp-like b arrangement 1s provided which engages over
the back rest from 1ts upper part.

German patent document 20 34 832 relates to a seating
arrangement which 1s not of the type of concern here in which
for the fastening of the head-rest support on the rest frame, a
substantially U-shaped support yoke 1s provided which 1s
laterally fastened by means of fastening screws to the beam of
the rest frame.

German patent document 16 80 264 also describes a seat-
ing arrangement which 1s not of the type ivolved here, 1n
which the head-rest support 1s mounted by means of a rib
arrangement subsequently to the back rest provided.
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German patent document 198 08 404 A1 relates to a seating,
arrangement which 1s not of the type here involved 1n which
1n a seating structure there 1s an opening into which a modular
component engages to which the head-rest support 1s affixed.

According to an advantageous refinement of the invention,
the support element extends substantially over the entire
width and/or over the substantial entire height of the back side
ol the back rest. With this feature of the invention there 1s a
significant advantage in that the support element can substan-
tially form the back wall of the back rest. Thus, for example,
it can be provided that the support element 1s affixed on a
previously cushioned seat rest support structure from its back
side forwardly, whereby this fastening step 1s the last mount-
ing step of the back rest.

The formulation whereby the support element extends sub-
stantially over the entire width or substantially over the entire
height of the back side of the back rest should, however, also
include such embodiments in which only a substantial part of
the back side of the back rest 1s spanned by the carrier ele-
ment.

The mvention thus leaves open the possibility that the
support element on 1ts side turned toward the rear vehicle seat
will be coated, for example, with a fabric or with leather or
optionally also with a cushioning material.

Similarly, the invention also encompasses such support
clements as can form at least a portion of the upper part of the
back rest.

Also possible with the solution according to the mvention
1s a configuration of the support element such that 1t forms a
closure shell for the back side of the back rest. The rear wall
of the back rest turned toward the rear vehicle seat, 1s then
formed substantially by the support element.

According to a further advantageous refinement of the
invention, the head-rest support 1s held releasably by at least
one support bar 1n the holder. Advantageously the head-rest
support 1s held by means of two support bars 1n the holders
which are spaced apart from one another in the transverse
direction of the vehicle. The simple releasability of the head-
rest support, especially such that the support bars can be fully
withdrawn from the holder, 1s of special significance, for
example, where the head-rest support has an appearance-
enhancing coating applied thereto or where 1t 1s necessary to
release the head-rest support for other reasons in a simple
mannet.

According to a further advantageous feature of the mven-
tion, the support element 1s provided with a control element
cooperating with the head-rest support. Such a control ele-
ment can, for example, be a device for the electrical position-
ing ol the head-rest support 1n 1ts height, a device for active
crash control of the head-rest support or for triggering a
head-rest support air bag, etc. The support element offers,
therefore, the possibility of arranging such control elements
directly on the unit composed of the support element holder
and built 1n the field so that a further improved mounting,
especially an improved accessibility 1s possible.

According to a further advantageous feature of the mven-
tion, the support element can be seated on the seat support
structure to enable 1t to be affixed to the seat rest support
structure from its back side and to be mounted thereon. This
configuration of the mvention enables an especially simple
mounting ol the support element on the seat rest support
structure such that this fastening step can be the last mounting
step 1n the fabrication of the seating arrangement.

In addition the invention provides the possibility of ampli-
tying or improving the upholstering of the seat back support
structure 1n that the support element enables complete uphol-
stery of the seat back support structure 1n that the support
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clement enables complete upholstery of the seat back support
structure to be avoided and shorten upholstered regions to be
covered somewhat like the application of a blind.

According to a feature of the invention, the support element
1s aifixed to the back-rest frame by means of fastening ele-
ments which at the back frame side cooperate with counter-
fastener elements arranged directly adjacent the seam or the
beams. By this arrangement of fastening elements and coun-
terfasteners, an especially simple locking of the support ele-
ment to the back-rest frame can be obtained. For example,
plug fasteners, detent fasteners or the like can be used as the
fastening elements for the locking connection of the support
clement with the back-rest frame to enable a reliable attach-
ment of the support element to the seat back support structure.
In addition, such fastening elements enable an especially
simple mounting operation for attachment of the support
clement to the seat back support structure.

According to a further advantageous feature of the mven-
tion, the support element 1s configured substantially as a
plate. Such a configuration improves the construction of a
back wall of the seat back using the support element.

According to still another advantageous feature of the
invention, the support element has connecting elements for
supply lines, for example voltage supply lines, signal lines or
data lines, pneumatic fluid pressure lines or electrical connec-
tion lines which can be connected with counterconnecting,
clements on the seat back side, for example by plug connec-
tions. In this manner, predefined connecting locations can be
prepared which allow functional connection with controls
cooperating with the head rest and which can provide any

necessary operating voltage, signal transmission or succes-
s10n connections.

BRIEF DESCRIPTION OF THE DRAWING

Further features of the mvention are to be found in the
dependent claims which have not being mentioned and 1n the
embodiments illustrated in the drawing and described here-
inafter.

Therein:

FIG. 1 shows schematically in a perspective view an auto-
mobile with a seating arrangement according to the mnvention,

FIG. 2 shows the two individual front seats of such a
seating arrangement as shown in FIG. 1, 1n a detail partially
exploded view,

FI1G. 3 1s a rear partial sectional view taken generally 1n the
direction of arrow III 1n FIG. 2 of the vehicle passenger seat
shown on the right hand side of the two seats of FIG. 2,

FIG. 4 1s a schematic exploded side view of the embodi-
ment shown 1n FIG. 3 1n the direction of the arrow IV, and

FIG. 5 1s a schematic illustration generally according to
FIG. 1 of a passenger vehicle with two seating arrangements
according to the mnvention.

SPECIFIC DESCRIPTION

In the figures the seating arrangement according to the
invention has been indicated 1n its totality by the reference
character 10.

FIG. 1 shows a passenger motor vehicle 11 with a seating
arrangement 10 according to the invention comprised of two
individual seats 12, 13, whereby for a better overview, the
back seats have been omitted. The viewer of FIG. 1 should
understand that a back seat assembly 14 will generally be
provided behind the two individual seats as has been 1ndi-
cated, for example, 1n the embodiment of FIG. 5.
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Each individual seat 12, 13, has a seating surface part 15
and a back rest 16. The back rests 16 are formed from a seat
back support structure 17 which can be configured as a seat
back frame 18 and has generally the configuration of an
inverted U. The seat back frame 18 1s especially apparent
from FIG. 3 and comprises two substantially vertically ori-
ented lateral beams 19q, 195, and a transversely extending
traverse 20 which connects the other upper ends of the beams.
The beams or columns 194 and 195 are pivotal about the p1vot
axis 32 formed at the lower connecting regions of the beam
ends and extending substantially transversely to the travel
direction X so at to enable a swinging of the back rest 16
which can be arrested 1n a plurality of angularly displaced
positions. Not illustrated 1n FIGS. 3 and 4 are spring elements
which provide a certain elasticity for the back rest and the

upholstery which, however, has been indicated 1n FIGS. 1 and
2.

To fasten a head rest 21 to the back rest 16 of the seat 12 or
13, the head rest 21 typically has two standard support bars
22a and 22b, and the traverse 20 1s provided in its central
region with corresponding openings and guides.

According to the invention, however, a support element 24
1s provided which 1s separate from the back frame 18 and
which, as 1s best made clear i1n FIGS. 3 and 4, has a holder 23
for the support bars 22a, 225 of the head rest 21 and a region,
field, or recess 26 into which a functional unit 27 can be built.
The holder 23 can for example be arranged on a force-con-
ducting component 235 which 1s configured for example as a
transverse beam. The region 26 into which the unit 27 can be
built 1s located on a back side 33 of the back rest 16 facing in
the direction of the back seat 14.

The support element 24 1n the embodiment according to all
of the figures 1s substantially a plate and has a width B which
corresponds substantially to the width BR of the back rest 16.
The support element 24 has in addition a height H which
corresponds substantially to the height HR of the backrest16.
A height H of the support element 24 should correspond
substantially to the length L of the beams 19a, 1954.

To fasten the support element 24 on the support structure
17 of the seat back, fastening means 28 are provided which
are arranged at the support element side and cooperate with
counterfastener means 29 arranged on the back-rest frame
side. FIGS. 2 and 4 show that the fastening means 28 and
counterfastener means 29 are aligned with one another 1n the
fastening direction so that they can be connected to one
another and the support element 24 mounted on the back side
ol the back frame 18 on the seat back 16. In this manner 1t 1s
possible to prefabricate the back rest 16 practically com-
pletely and provide the back frame 18 with upholstery and
only as a last mounting step attach the support element 24 to
the back frame 18.

In addition, via connecting elements which have not been
shown and can be provided on the support element 24, a
connection with service lines 1s possible whereby the con-
necting elements on the support element side can be brought
into connection with counterconnecting elements on the back
rest side and especially on the back frame side. In case it 1s
required that a functional unit, for example, an 1maging
screen or television display screen] be provided and supplied
with electrical current, the place into which the functional
unit can be built will already have corresponding connections,
especially plug connectors so that the functional unit need
only be plugged in to operate. The connectors 1n the mounting
field 26 of the support element can be supplied with the
requisite operating voltage via a connecting element on the
support element side which can connect to a counterconnect-
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ing element on the back side upon the mounting of the support
clement 24 on the back frame 18.

As functional units 27, various devices can be conceived
of, FIGS. 3 and 4 and the right-hand 1ndividual seat 13 1n
FIGS. 1 and 2 show a swingable platform or table 30 which
can pivot about the pivot axis 31 and can serve for example as
a cup or container holder. In the left-hand individual seat of
FIGS. 1 and 2, a screen 35 has been shown as part of the
functional unit 27 built into the space 26. A folder or pocket as
mounted on the left individual seat 12 in FIGS. 1 and 2 can
also be a functional unit 1n the sense of the ivention.

The corresponding mounting region 26 for the image
screen 35 or for the storage pocket 36 1s 1n the sense of the
present patent application located directly behind the mount-
ing surtaces for the support element 24 which 1s provided
with the functional components 27, 35, 36. The mounting
region 26 can however be formed also as a holder or fastening
device for a functional unit.

FIG. 5 shows a functional unit which serves as a resting
surtace 37 or as a cup holder 38 and in the right hand 1ndi-
vidual seat 13 as an 1mage screen 35 as examples of the
tfunctional units. Mirror elements, especially a makeup mirror
and nets serving as pockets to receive newspapers, magazines
or the like are also possible. The functional unit 27 may also
represent such devices which serve to provide a certain func-
tionality to the user 1n a rear seat

From FIGS. 3 and 4 1t can be seen that the force absorbing,
components of the support element 24 constituted by the
cross beam 23 1s significantly more stable than the transverse
traverse 20 of the seat back 18. The forces which are effective
on the cross beam 25 1n the case of a crash are delivered
directly by the support bars 22a, 225 to the force conducting
component 25 and then directly into the beams 19a and 1956 so
that distortion 1n the case of a crash can then be avoided. The
fastening elements 28 serve therefore for the mounting to the
counter fastening elements which are directly located on the
columns 19a, 195 or at least are arranged directly against the
columns 1n a manner to ensure conduction of the forces which
arise 1n the case of a crash to the columns over a short path.

The support element 24 can 1n addition function as a blind-
like or shutter-like component which covers fastening regions
of the upholstery, for example fastening edge regions 39 of
the upholstery 1n the region of the upper back part 40 or
fastening edge regions 41 of the upholstery in the region of the
side cheeks of the back rest 16 so that the fastening of the
upholstery to the back frame 1s supplied. The support element
24 can 1n this manner act as an optically blocking element to
cover the fastening regions 39 and 41 which should not be
visible and at the same time enable simplified attachment of
the upholstery.

The number of fastening elements and counter fastening,
elements 28, 29 has been limited to four in the embodiment
shown 1n the figures. Basically, however, a greater number of
fastening elements 1s also possible, the fastening elements
being configured either as point-like or even strip-like ele-
ments.

Dependent upon the configuration of the support element
24, not only can the upper back part 40 of the back rest 16 be
structured to be more stable but the back rest 16 as awhole can
have an 1ncreased stifiness to torsional stress. The force con-
ducting component 25 can also extend over the entire height
H of the support element 24. For the case 1n which the support
clement 24 is configured with corresponding stability, the
transverse traverses 20 required by the state of the art in the
back-rest frame 18 can also be eliminated.
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What 1s decisive 1s that the holder 23, the field 26 built into
support element and the support element 24 can form a struc-
tural umit which 1s preassembled and then mounted as a single
unit on the back rest support structure 17 of the seat 12 or 13.

The support element can for example be comprised of
plastic whereby different components of the support element
24 can also be comprised of different materials. It 1s also
advantageous 11 the support element 24 1s configured to form
a portion of the back wall of the back rest 16 of the seat which
provides directly an outer covering surface of the seat back
16.

Alternatively however 1t will be self-understood that 1t 1s
also possible to provide the support element 24 on its back
side 33 with an upholstery.

The invention claimed 1s:

1. A seating arrangement for a motor vehicle, the seating
arrangement comprising:

a front seat having a back rest provided with a back-rest
support structure having a pair of transversely spaced
and generally vertical columns each having a rearwardly
directed back side;

a rear seat facing the back sides of the columns of the front
seat;

a head rest;

a support element separate from the back-rest support
structure, fittable between the columns, and formed
with:

a holder for at least one support bar of the head rest,

a built-in field for recerving at least one functional umitto
be mounted on a back of the front seat, and

a force-transmitting transverse beam made of metal,
extending transversely between the columns, and
bearing forwardly against the back sides; and

means for fixing the support element against the back sides
of the columns.

2. The seating arrangement defined 1n claim 1 wherein the
support element 1s a frame extending substantially a full
width of the back rest and substantially a full height of the
back rest, the transverse beam having ends extending trans-
versely past the frame and bearing axially forward on the back
sides.

3. The seating arrangement defined in claim 1 wherein the
bar of the headrest is releasably held 1n the frame.

4. The seating arrangement defined in claim 3, wherein the
support element 1s provided with a control element cooperat-
ing with the head rest for adjusting same.

5. The seating arrangement defined 1n claim 4 wherein
control element 1s an electrical height adjuster for the head
rest.

6. The seating arrangement defined 1n claim 1 wherein the
support element forms a rear surface of the front seat when i1t
1s mounted on the support structure.

7. The seating arrangement defined in claim 1 wherein the
columns are pivotable about a horizontal axis transverse to a
vehicle travel direction and can be locked 1n a plurality of
angularly offset use positions.

8. The seating arrangement defined in claim 1 wherein the
support element 1s a frame bridging between the columns.

9. The seating arrangement defined in claim 1 wherein the
transverse beam 1s juxtaposed with the head rest for transmuit-
ting force impinging the head rest in case of a crash to the
columns.
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